Cnﬂaﬁyc OCBITHBOI'0 KOMIIOHEHTA
[IporpamMa HaB4YaJIbHOI JUCLMUILJIIHA

[udppoBa 06poOGKaA CUTHAJIIB

[ludp Ta Ha3Ba cleliaJbHOCTI [HCTUTYT
175 - InpopMaliiiHo-BUMipIOBa/IbHI T€XHOJIOTiI HHI KoMn'toTepHOro Mmojie/it0BaHHS, MPUKJIAJHOT
$i3uKY Ta MaTeEMaTHKH

OcBiTH# mporpama Kadenpa

[HdopmMaliiiHo-BUMipIOBa/bHI TexHOJ0TiI 360py Ta [HopMaliliHO-BUMipIOBaibHI TexHOJIOTI i
00pPOOKH JAaHUX cuctemu (173)

PiBeHb ocBiTH Tun gucuunaiHu

Marictp npodeciiiHoro cupsimyBanss (1 p. 4 mic.)  CnenianbHa(daxosa)
Marictp HaykoBoro cnpsmMyBaHH# (1 p. 9 mic.)

Cemectp MoBa BUKJ/IalaHHA
1 Ykpaincbka

Bukiiagadi, po3pooHUKHU

JIbBOB Cepriu 'eHHaAinoBUY

(1exTop)

Serhii.Lvov@khpi.edu.ua

KaHauzaT TexHIYHUX HayK, A0LeHT, npodecop kadeapH iHpopMaLiiiHO-
BUMipIOBa/JIbHUX TeXHOJOTiH i cuctem HTY "XIII".

ApTop Ta cniBaBTOp noHaj 130 HAyKOBHX Ta METOAUYHUX MyOTiKaLil.
Kypcu: Kozosi 3aco6u BuMiproBaHHs, Lludposi BUMiptoBaibHi npuiaay,
lTudposa 06pobka curHaaiB, OCHOBU MeTPOJIOTI] Ta eJIeKTPUYHUX
BUMIipIoBaHb, [udpoBi npuiagu 4 HAYKOBUX JOCTiKeHb, CUCTeMU
KOHTPOJIIO CTaHY TeXHIUHUX 06 €KTIB.

JleTanpHille Npo BUK/Ia/aya Ha CalTi kKapeapu

TomnosioB Irop IBaHOBUY

(BUKJIaZla4 IabOPATOPHUX Ta NPAKTUYHUX 3aHSTh)
Ihor.topolov@khpi.edu.ua

JoueHT kadeapu iHpopmaniiHO-BUMipIOBa/IbHUX TeXHOJIOTIH i cuctem HTY
"anll

JleTaJibHille IIpO BUKJIA/id49d HA cauTi Ka@eapu

3arasibHa iHpopMaList

AHoTanis

Kypc "LiudppoBa 06po6ka curHaaiB" MiCTUTb TeOpPETUYHI BiJOMOCTI 111010 TPUHLUIIB IUGPOBOro
npe/iCTaBJeHHs Ta ONpaIjl0BaHHS CUTHAJIB, AUCKPeTHOI ¢inbTpanii, MeToAiB cuHTE3y [UPPOBUX
binbTpIB, X cTpyKTypHOI opraHizaunii. Kommiekc 1a6opaTopHUX po6iT HaJla€E MOXKJIMBICTb CTyA€HTaM
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03HAaMOMJIOBAaTHUCSA B iIHTEPAKTHBHOMY pPeXUMi 3 ocobuBocTAMU MeToAiB L[OC Ta 31ilicHIOBaTH iX
KOMIT I0TEPHE MOJIEJIF0BaHHS.

MeTa Ta miJ1i AUCHMIIIHU

®opMyBaHHS TEOPETUYHUX 3HAHb Ta MPAKTUYHUX HABUUOK i3 IPpoBOi 06pOOKU CUTHAJIIB CydaCHUX
iHbopMaliiHuX i BUMiplOBaJIbHUX CUCTEM Ta MepeXX, METO/[iB Ta OCHOBHUX HAaNPSIMKIB A0C/Ti/>)KeHb B
Teopil nudppoBoi 06podbku iHPopMallii, OCBOEHHS CTyJ€HTAaMU MeTO/IiB aHaJli3y i CHHTe3y PUCTPOIB, sKi
3aCTOCOBYIOTBHCA B BUMIipIOBaJIbHUX IPUJIaJax i CUCTEMaX.

dopmart 3aHATH

Jlektii, 1abopaTopHi Ta NpaKTHUYHI 3aHATTS, caMocTiiHa po6oTa, KoHCcyabTanil. [lifcyMkoBU KOHTPOJIb
- eK3aMeH.

KoMmneTeHTHOCTI

K11. 3aaTHicTb 06MpaTH Ta 3aCTOCOBYBATH NPUAATHI MaTeMaTU4YHI METOAY, KOMII'IOTePHi TeXHOJIOrTii, a
TaKOX MiAX0AW 0 CTaHAApTHU3allil Ta cepTUdikanii /i BUpilneHHs 3aBAaHb B cdepi MeTpoJiorii Ta
iHbopMaliliHO-BUMipIOBaJIbHOI TEXHIKHU.

K18. 3aaTHicTh JeMOHCTPYBATH 3HaHHSA | pO3yMiHHS MaTeMaTUYHUX NPUHLUIIB i MeTO/iB, HEOOXiAHUX
JIJIs1 CTBOPEHHS BipTya/IbHUX 3aC00iB BUMiploBaHHs Ta iHQopMaliiHO-BUMipIOBaJIbHOI TEXHIKH.

Pe3ysibTaTh HaBYaHHSA

[TP01. 3HaTH i po3yMiTH CydyacHi MeTOAU HayKOBUX JOCAiKeHb, OpraHisalii Ta njaHyBaHHS
eKCIIepUMEHTY, KOMIT I0TepU30BaHUX METO/IiB JI0C/i/P)KEHHS Ta ONpaI[loBaHHSA pe3yJibTaTiB BUMipIOBaHb.
[TP02. 3HaTH i pO3yMITH OCHOBHI NOHATTS TEOPil BUMipIOBaHb, 3aCTOCOBYBAaTHU Ha NPAaKTHULi Ta IPU

KOMIT FOTEPHOMY MO/Ie/IF0BaHHI 06’€EKTIB Ta SIBULL,

[TPO7. BMiTH MpoeKTyBaTH i pO3pO6JIATH iHXKEHEPHI TPOYKTH, TPOIECU TA CUCTEMU METPOJIOTIYHOT
CIIPSAMOBAHOCTI, 06MpAaTH i 3aCTOCOBYBAaTH MeTO/AU KOMII'IOTEPU30BAHUX eKCIIepUMeHTa/IbHUX
JOCJi>KeHb.

[TP08. BosiogiTH CydaCHUMHU METOZAMHU Ta METOAUKAMU IPOEKTYBaHHA | JOC/IPKEHHS, a TAKOX aHaJli3y
OTPUMaHUX pe3yJIbTaTiB.

06car AMCHUILIIHHN

3arasibHui o6car gucuumiainy 150 roa. (5 kpeautiB ECTS): nekuii - 32 roj., 1abopatopHi po6oTu - 16
roJi., NpakTU4Hi po60TH - 16 roj., camocTiiiHa po6oTa - 86 ro/,.

IlepeiyM0OBU BUBYEHHS AUCHUILUIIHU (IpepeKBi3UTH)

,Zl.)'[ﬂ YCHiI_LIHOI‘O MpOXOA»KE€HHA KypCy H606XiAHO MAaTH 3HAHHA Ta HpaKTI/I‘-IHi HaBHWUYKH 3 HACTYITHUX

mon

Jucuuiuiiz: "Buia MmatemaTtuka', "udposi BumiproBanbHi npuiagu”, "OcHoBu udpoBoi 06podKu

nmon

curHasiiB", "OCHOBU MeTPOJIOTIi".

0Co6JIMBOCTI AUCHUIJIIHMA, METOJH Ta TEXHOJIOTii HABYaHHA

Jleknii NpoBOAATHCA iIHTEPAKTUBHO 3 BUKOPUCTAHHAM MYJbTUMeiMHUX TexHoJiorii. HaByasbHi Ta
MeTOJUYHi MaTepiasy AOCTYIHI CTy/leHTaM Ha odiniiHoMy calTi kadeapu "[HpopmariitiHo-
BUMIipIOBaJIbHI TexHoJIOTii Ta cucTeMu".

IIporpama HaBYaJIbHOI AMCLUILIIHU

Temu JIeKIiHHUX 3aHATD

Tema 1. OcHOBHI noHATTHA i BU3HavyeHHs LIOC.

Tema 2. Psaj i neperBopenns ®yp’e. Dopmu npeacrasaenHs paay Pyp’e. [padiune BigobparkeHHs
cnekTpa. apMoHi4HI aHasi3aTopu cieKTpa. Po3noAis N0Ty>KHOCTI B CIEKTPi NepiOAUYHOTO CUTHAJLY.
[lepeTBopenus Pyp'e abo inTerpan Pyp'e A HenepioAUIYHUX CUTHAJIB. OCHOBHI BJIaCTUBOCTI
nepetrBopeHHs Oyp'e. CniBBiAHOIIEHHSA Mi>K TPUBAJIICTIO ¥ CHEKTPOM CUTHAJY.
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Tema 3. OcHOBM AMcCKpeTH3allii i BifHOBJeHHs curHaiiB. TeopeMa BiflikiB y YacOBUH U y YaCTOTHIH
o6Jiacti. [lopiBHSIHHS MeTO/AiB BilHOBJIEHHSI aHAJIOTOBUX CUTHaJiB. CHEKTP AHUCKPETHOTO 32 YaCOM
curHaJy. fBuile nepetikaHHs (mpocoyyBaHH:A) criekTpa (aliasing).

Tema 4. luckpeTHe nepetBopeHHs @Pyp’e (AI1D). [padiyne noganusa JAIP. [Ipsame it 3BopoTHe JI1D.
CpoiictBa AP

Tema 5. llIBugke neperBopenHst Pyp'e(LUID). 3aranpHi BifomocTi npo L. Equnuii nigxizg go
cknagaHud LI®. [TocTtaHoBKa 3aBAaHHS NMOLIYKY MBUAKOTO aaroputmy. OCHOBHI BJAaCTHUBOCTI
¢da3oBoro (MoBepTawY0ro) MHOMXKHUKA.

Tema 6. MeToauka po3paxyHky LII®. AnroputMm LITO i3 npopigKyBaHHSIM 3a yacoM. [lepecTaHOBKa
JaHux i gBifikoBa inBepcisa. Anroputm LI i3 npopigxyBanHaM no yacTtoTi . O64uc/IeHHS 3BOPOTHOTO
JI1® 3a nonomororo HIINO

Tema 7. 3acTocyBaHHSI IUPPOBOi 06POOKU CUTHAJIB AJ1s1 CIIEKTPAIbHOTO aHa/ i3y BUNIAAKOBUX CUTHAJIIiB
(mocaizoBHOCTeI). HaliBax/MBiIIi napamMeTpu ceKTpaibHOTo aHauisy. Eext 'm66ca. Kiacuuni
MeTO/ ClleKTpasibHOTO aHaJsidy (CA).

Tema 8. BBesieHHs B 1udpoBy dinbTpauito. JluckpeTHi JiiHiliHI cMcTeMU 3 MOCTiIHHMMU MapaMeTpaMHu.
di3nyHa peanndyeMocTb i cTikkicTb guckpeTHUX JIIIII-cucTeMm. PisHU1eBi piBHAHHS.

Tema 9. YacToTHa xapakTepucTUKa. YacTOTHA XapaKTepUCTUKA CUCTEM IepLIoro nopgaaka. YactoTHa
XapaKTepUCTHUKA CUCTEM JIpyroro nopsjka.

Tema 10. Z- nepeTBopeHHs. [IpsiMe Z-niepeTBOpeHHs. 3BOPOTHe Z -nepeTBOpeHHA. BiactuBocTi Z-
nepeTBOpeHHs. PillleHHS pi3HUIeBUX PiBHSIHD i3 3aCTOCYBAaHHSAM 0JJHOOGIUHOTO Z-TlepeTBOPEHHS.

Tema 11. Uudposi ¢pinbTpu. PisHuIeBi piBHAHHSA K aJTOPUTMH AUCKpeTHUX QiabTpiB. [lepegaTHi
¢yHKuUil guckpeTHUX PinbTpiB. CTPYKTYpH AuckpeTHUX GinbTpiB. [lostock! i1 Hy i nepegaTHOI PyHKILII.
IMnysnbcHa xapakTepucTHKa i nepefatHa ¢yukiis L.

Tema 12. HIX - pinbTpu (pekypcuBHi). Teopis i anpokcuManig P i3 HeckiHYeHHUMH iMITYJIbCHUMU
XapaKTepUCTUKaMHU.

Tema 13. MeToau po3paxyHky CIX-duibTpoB 3 jiHilHOI0 ¢pazor0. MeTo/1 3BaxKyBaHHs. YacToTHA
xapakTepucTuka CIX ¢inbTpiB 3 JiHiHOW ¢azoro.

Tema 14. MeToau anapaTypHOTo CIEKTPATbHOr0 aHaJIi3y BUIIAKOBUX CUTHAJIB. [IoHATTS npo uudposi
JUHaMiuHi GiNbTpHU.

Temu NPAKTUYHHUX 3aHATH

Tema 1. 'apMOHINHUU aHAJIi3 IEepPiOAUYHUX CUTHAJIIB: OJlep>KaHHS CIIEKTPIB HAWUIPOCTILINX NePiogUIHUX
CUTHaUIIB i IXHiM aHa/i3 (MPAMOKYTHUIN CUTHAJI, MUJIKONO/i6HUN CUTHAI)

Tema 2. Ofiep>kaHHs COEKTPiB HAUMPOCTIINX MepioJUUHUX CUTHAJIB i IXHil aHati3 (mocaigoBHICTD
YHINOJISIPHUX NPSIMOKYTHHUX IMIYJ/IbCiB)

Tema 3. O64yncaeHHS 3TOPTOK JIBOX UUCJA0BUX MOCTIJOBHOCTE!: JiHIMHOI i KpyroBoi

Tema 4. BnactuBocTi 6-pyHKIiil. Bsaemoo6opoTHi BiaactuBocTi 1O

Tewma 5. Ilo6ygoBa anropurmy IO i3 ocHOBOWO 2.

Tema 6. MeTozau pilleHHS pi3HULIEBUX PIBHAHBD.

Tema 7. 064uc/ieHHS iMIYJIbCHUX XapaKTepucTuk L.

Tema 8. [lepexif Bif pisHULIEBUX piBHSHD /10 NepeaaTHUX GyHKIiHM [P i HaBnaky, Mo6y/10Ba M0 HUX
CTPYKTypHUX cxeM L[D.

Temu 1a60paTOPpHUX POOIT

Tema 1. PosknagaHHs nepioguuHux GyHkuii B psaj Pyp'e. CnekTpaibHii aHai3 nepioAUYHUX CUTHaIB
Tema 2. [nTerpasibHe nepetBopeHHss Pyp'e. ClieKTpaabHUM aHaMi3 HellepioAUYHUX CUTHAJIIB

Tema 3. /luckpeTHe ysIBJleHHS aHaJI0TOBUX CUTHAJIIB i iX BiJHOBJIEHHS M0 JUCKPETHUM BiIJIiIKOM

Tema 4. JuckpeTHe nepetBopeHHs1 Pyp'e. CnekTpasibHii aHaNi3 AUCKPETU30BaHHOTO CUTHAJIIB

Tema 5. BusHaueHHs HyJIiB i noJitociB epejaBaibHUX QYHKIIIN JIHIHHUX CUCTEM 3 TOCTIHHUMU
napaMeTpaMu

Tema 6. Po3po6ka cucrtem CIX -dinbTpanii

Tema 7. Po3po6ka cucrem HIX - dinbTpaunii

Tema 8. 3actocyBanHs CIX -dinbTpa /1 aHai3y BUNA/IKOBUX CUTHAJIIB.
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CamocriiiHa po60oTa

Kypc nepeg6avyae KypcoBril IPOEKT 3 MOJe/IIOBAaHHS Ta pO3paxyHKy UUPPoBUX QinbTpiB. PesynbTaT
pO3paxyHKiB Ta MOJeJII0BaHHS 0POPMJIIOETHCS Y MMCbMOBUM 3BIT BUKOHaHHS KypCOBOT0 IPOEKTY Ta
H0ro 3aXMCT € 000B’I3KOBUM eJIeMEHTOM HaBYaJIbHOI AUCIUILIIHY, Pe3yJIbTAaTU KO BXOJSTH 70
dbopmMyBaHHS MiZiIcyMKOBOI o1iHKU. CTyZIeHTaM TaK0X pEKOMeH/YI0ThCs 10/1aTKOBI MaTepiaau (Bigeo,
CTaTTi) AJ11 CAMOCTiMHOTO0 BUBYEHHS Ta aHaJi3y.

JliTepaTypa Ta HaBYaJIbHI MaTepiaau

OcHoBHa JiiTepaTypa:

1. D. Sundararajan: Digital Signal Processing: An Introduction : Springer, 2021, p. 403.

2. Richard G. Lyons, D. Lee FugalThe Essential Guide to Digital Signal Processing Prentice Hall, 2014, p.
208.

3. JudpoBa 06po6Ka CUrHa/MIB B TeJleKOMYHiKalliMHUX cucTeMax : migpy4yHuk / I'.T. BopTHuUK, B. M.
Kuyak. Binnung : BHTY, 2014. 232 c.

4. ®inaroBa I'.€. [IpoekTyBaHHs LUuPpoBUX PinbTpiB: HaBUYaIbHUH Noci6HUK /T.E€. @inaTosa. X. : HTY
«XIII», 2017.120 c.

5. Pubanbyenko M.O., €ropos O.Il., 3Bopukid B.b. LluppoBa obpobka curHasiB. HaBpuasbHUI
nocionuk. JHinpo: HMeTAY, 2018. 79 c.

JoaaTkoBa JiTepaTtypa:
1. Teopis curnaniB: HaB4. nocib6. . KIII im. Irops Cikopcekoro; ykaaz.: A.O. [Tonos. Kuis : KIII im. Irops

Cikopcoekoro, 2019. 268 c.

2. MeToauuHi BKaziBKH [0 JabopaTOpPHUX poOGIT 3 HaBuYaibHOI AucuuiuiiHd «ludppoBa ob6pobka
CUTHaJIiB» JJIsl CTYEeHTiB JleHHOI Ta 3a04Hoi ¢opMU HaBYaHHs 3a cieliaibHicTio 175 «lHopMmaniiiHo -
BUMiproBaJibHi TexHos0rii» C.I'.JIbBOB, L.I.Tonosnos. - Xapkis: HTY «XIll», 2024 - 137c.

Cucrema OLiHIOBAaHHA

KpuTepii oniHI0BaHHA YyCHIIIHOCTI CTyA€HTa Illka/1a oniHIOBaHHSA

Ta po3MOALI 6asIiB Cyma HarioHasbHa o1iHKa ECTS
100 6auiB miIcyMKOBOT OI[iIHKY CKJIAZAl0ThCA 3 6asiB
pe3yJbTaTiB OLIiHIOBaHHSA Y BUTJIsA/li ek3aMeHny (40 90-100  BigminHO A
6aJiiB) Ta MOTOYHOrO OliHIOBaHHs (60 6asiB). 82-89 Jobpe B
Ex3aMeH: MUCbMOBe 3aBJlaHHA (2 3anuTaHH4 3 Teopii  75-81 Jlobpe C
+ pO3B’s13aHHA 33/1a4i) Ta yCHa JIONOBi/b. 64-74 3a0BIJIBHO D
[loTo4yHe OLiHIOBaHHSA: 32 pe3yJIbTATAMU BUKOHAHHA  60-63 3a/10BiIbHO E
JlabopaTopHUx pobiTt (40 6asiB) Ta KyYpCOBUM NMPOEKT  35-59 HezazmoBisbHO FX
(20 6aniB). (moTpi6He JoAaTKOBE
BHBYEHHS)
1-34 He3amoBisnibHO F
(noTpi6bHe moBTOpHE
BUBYEHHS)

HopMu akaaeMiyHOI eTHMKHM i NOJIITUKA KYPCYy

CTyZeHT MoBHUHEH JoTpUMyBaTHCcs «KoJekcy eTUKM akaJleMiYHUX B3aEMOBITHOCUH Ta J06p0OYECHOCTI
HTY «XIll»: BUSBJIATH AUCHUILIIHOBaHICTh, BUXOBAHICTBh, J0OPO3UYJIUBICTb, YECHICTH, BiATIOBiAAJIbHICTD.
KonouikTHi cuTyanii moBUHHI BiAKpUTO 06roBOPOBATUCA B HAaBYAJbHUX I'PyIax 3 BUKJIAAA4Y€EM, a IPU
HEMOXKJIMBOCTI BUpillleHHS] KOHQJIIKTY - TOBOAUTHCS 0 BijoMa ciBpoGITHUKIB AUPEKIIil iHCTUTYTY.
HopMaTuBHO-NIpaBoOBe 3a6e3ne4eHHs BIPOBaKEHHS IPUHIUIIB akajieMiyHol fo6podecHocTi HTY
«XIIl» po3mimeHo Ha caifTi: http://blogs.kpi.kharkov.ua/v2 /nv/akademichna-dobrochesnist/
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IloroaxeHHsa

Cuabyc noro»KeHo 29.08.2024 p. 3aBinyBau kadespu
Bosaopgumup BAJIEB
29.08.2024 p. 'apanT OIIII
TeTrssna /IPO3/JOBA
29.08.2024 p. ['apanT OHII
CeitTsiana 'PUTOPEHKO
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